In all experiments, we measured maximum diastolic potential, action potential amplitude, and action potential duration to 100% repolarization (APD,oo). We also determined the incidence of abnormal rhythms and the occurrence of afterdepolarizations and triggered activity during simulated ischemia and during reperfusion. The Figures 1C and 2 ). In addition, no triggered activity was observed (Table 2) . Oxygen tensions of 350-500 mm Hg during simulated ischemia reduced the incidence of delayed afterdepolarizations during reperfusion to 80% ( Figures 1D and 2) ; their amplitude was 4±1 mV.
Effects of Chloroethylklonidine and WB 4101 on Delayed Afterdepolarizations and Triggered Rhythms
In the control setting, maximum diastolic potential was -96±1 mV (Table 3 , group 1). No significant changes in membrane potential were seen with WB 4101 or chloroethylclonidine (Table 3 and Figure 3 ). Control automatic rate is not presented here (or in any of the tables) because the experimental protocol, which involved frequent periods of pacing at various drive cycle lengths, prevented most of the preparations from developing stable automatic rates; only three of the 10 preparations in Table 3 (group 1) developed stability (rate, 11±4 beats/min). By way of comparison, automaticity was stable in three of the nine fibers superfused with phenylephrine plus WVB 4101 (Table 3 , group 2; rate, 3 ±0.3 beats/min) and in three of nine fibers superfused with phenylephrine plus chloroethylclonidine (Table 3 , group 3; rate, 14±6 beats/min).
During simulated ischemia, membrane potential depolarized significantly, and action potential amplitude and APD10o decreased significantly (Table 3 and Figure 3 ). However, in the presence of WB 4101, maxirnum diastolic potential was greater than with chloroethylclonidine (p<0.05), and APD10o was less than in the control or chloroethylclonidine groups (Figure 3) . Normal automaticity ceased during simulated ischemia, and abnormal automaticity was observed in 30% of fibers superfused with phenyleph- rine. The incidence of abnormal automaticity was not significantly altered by WB 4101 or chloroethylclonidine. Early afterdepolarizations were seen ( Figure  4 ), but their incidence was inconsistent across groups of fibers, and as a result no data analysis is presented. Delayed afterdepolarizations with a mean amplitude of 7±+1.0 mV at a basic cycle length of 250 msec occurred in 40% of fibers during simulated ischemia, and triggered activity occurred in 10% ( Figure 5 ). These were not modified significantly by chloroethylclonidine or WB 4101 (data not-shown).
On reperfusion, maximum diastolic potential was restored to control values (Table 3 and Figure 3 ) within 6-8 minutes and abnormal automaticity ceased in all three groups. For the fibers superfused with phenylephrine alone (Table 3 , group 1), delayed afterdepolarizations with an amplitude of 9±1.0 mV occurred in 100% at a basic cycle length of 250 msec and triggered activity occurred in 40% ( Figures 4D  and SC) . Mean maximum diastolic potential at which delayed afterdepolarizations were seen was -90±2 mV. Delayed afterdepolarizations only persisted for a brief interval and did not occur after 8-10 minutes of reperfusion.
In the presence of WB 4101, a reduction in the incidence of delayed afterdepolarizations from 100% to 33% (p<0.05) was observed (Figure 6 ), and the amplitude for the three preparations with delayed afterdepolarizations was 1±0.5 mV (p<0.05) ( Table  3 , group 2). There was no triggered activity. In contrast, in the presence of chloroethylclonidine (Table 3, group 3), delayed afterdepolarizations were observed in 100% of fibers and had a mean amplitude of 8±0.5 mV (Figure 6 ). Twenty-two percent manifested triggered activity.
Discussion
The findings in the present study relate to three aspects of delayed afterdepolarizations and triggered activity during ischemia and reperfusion: the conditions needed to maximize the occurrence of delayed afterdepolarizations, the relation of arrhythmias induced by delayed afterdepolarizations to those induced by automaticity and early afterdepolarizations and the role of a1-adrenergic stimulation.
It is clear from our preliminary studies (summarized in Table 1 [Ca2+]`.11 In addition, WB 4101 competitively antagonizes a,-adrenergic-induced increases in automaticity of normal Purkinje fibers. In contrast, chloroethylclonidine antagonizes the decrease in normal automaticity induced by a-agonists.1" The mechanism is thought to be noncompetitive block of the stimulation of Na-K pumping induced by a-agonists. In ischemic Purkinje fibers with a-adrenergic-induced automatic rhythms, WB 4101 suppressed these rhythms and chloroethylclonidine enhanced them.8 In contrast to our previous research, no effect on abnormal automatic rhythms was exerted by either blocker in the present studies. This might reflect several procedural differences from the previous study. First, both [Ca2+]0 and Po2 were higher in the present study to enhance the occurrence of delayed afterdepolarizations. Second, in this setting, the frequency of abnormal automaticity was only 30% (compared with 50% when Po2 was 20 mm Hg or less and 2.7 mM [Ca2+],. Given these important differences in experimental conditions, it was not altogether surprising that a different effect on the automatic arrhythmias was seen.
One might ask if-given the different experimental conditions-both chloroethylclonidine and WB 4101 were binding to their respective receptors and blocking them as expected. That this was the case is suggested by the results seen during ischemia (Table  3 ). In the presence of WB 4101, the membrane was significantly more hyperpolarized than in the presence of chloroethylclonidine. This is consistent with our earlier results8 and is expected based on the action of chloroethylclonidine to block the Na-K pump-stimulating effect of a-agonists while leaving the phosphoinositide metabolic effects unopposed and the action of WB 4101 to do the opposite."
Given the differing effects of WB 4101 and chloroethylclonidine on a,-adrenergic receptor-effector coupling pathways, one might predict the blocker of phosphoinositide metabolism and resultant [Ca2+i] accumulation to suppress delayed afterdepolarizations and triggered activity. This result was seen during reperfusion such that WB 4101 reduced the incidence and amplitude of delayed afterdepolarizations significantly and abolished triggered activity. In contrast, chloroethylclonidine had no effect on the frequency of occurrence of delayed afterdepolarizations, their amplitude, or the incidence of triggered activity during reperfusion.
Previous studies in intact animals have emphasized the role of a-adrenergic mechanisms in the genesis of reperfusion-induced arrhythmias. 19, 20 These studies used prazosin as the antagonist, thereby implicating the receptor as being al-rather than ,3-adrenergic (propranolol was ineffective). Although our earlier studies used prazosin7 and then WB 4101 and chloroethylclonidine8 to identify the role of a1-subtypes in automatic rhythms associated with ischemia, the present study differs importantly in that it concentrates on reperfusion arrhythmias that are triggered. Therefore, our results emphasize the a1-adrenergic-subtype specificity of triggered rhythms during reperfusion and suggest that selective block of the a1-pathway involved in the accumulation of free [Ca2+]i might be an important antiarrhythmic intervention for prevention and treatment of reperfusion arrhythmias.
